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Introduction
Controlling new product development (NPD) projects is a fundamental concern for companies, executives and research and development managers (Chiesa and Masella, 1996; Bonner et al., 2002; Chiesa et al., 2009; Zhu and Chen, 2016) , and the selection of the "right" formal controls is considered a crucial managerial task (Henttonen et al., 2016) . Facing turbulent dynamics in competitive areas, shortened life cycles, globalisation, reduced time to market, and increased NPD costs and risks (Chiesa et al., 2009) , firms increasingly have to balance flexibility and control related to their performance measure use (Henri, 2006) . Thus, one goal in controlling NPD projects is to avoid unpleasant surprises in order to assure that the NPD project is on track and delivers new products that meet customer needs (Bonner et al., 2002) . Another goal is to ensure that formal controls do not interfere with the necessity that NPD teams are innovative and creative, and adapt quickly to new developments in the NPD project (Henri, 2006) . Furthermore, previous literature has argued that adaptability affects firm performance (e.g. Thongpapanl et al., 2012) and that team adaptability is key for project success (e.g. Klarner et al., 2013 ), yet we have little empirical evidence on how formal controls affect team adaptability in NPD projects. Despite the emerging notion that formal controls will affect NPD success (e.g. Rijsdijk and Van den Ende, 2011; Chong and Mahama, 2014; Henttonen et al., 2016) , it is insufficiently clear to which extent formal controls and team adaptability jointly affect NPD project success.
To address this gap, we investigate the relationship between formal controls, team adaptability and project success for two key performance measures in NPD projects: cost and resource allocation (Henttonen et al., 2016) . Cost and resource allocation decisions are amongst the most important decisions in every NPD project, and firms usually provide specific targets in these areas (Davila, 2000; Thamhain, 2003) . We focus on the use of two specific formal controls that are argued to help achieve a balance between predictable goal achievement and creative innovation: target rigidity (an output control) that provides direction for project execution and can be used to monitor progress, and process autonomy (a behaviour control) that provides autonomy to adapt project activities to new developments in the NPD project. We argue that these controls provide the motivation (output controls) and discretion (behaviour controls) for the team to adapt to new developments in the NPD project, which subsequently affects NPD project success. We empirically test our research model based upon data collected from a survey of 113 NPD project managers. We analyse the effectiveness of target rigidity and process autonomy for resource and cost measures in separate models as project managers may use these measures differently.
Our paper makes three contributions to the literature. First, formal controls have traditionally been regarded as devices that are used to monitor and evaluate performance (Henri, 2006) , yet with the tendency to hamper innovation (Damanpour, 1991; Amabile, 1998) . However, recent empirical literature suggests that formal controls may contribute to NPD project success (e.g. Davila, 2000; Salomo et al., 2007; Rijsdijk and Van den Ende, 2011) . We extend previous research by providing empirical evidence on the positive role that formal controls may play when they are used to communicate targets as well as provide autonomy to NPD teams. Second, previous literature has documented the importance of adaptability for firm performance (Thongpapanl et al., 2012) ; in addition, some studies have investigated the importance of team adaptability for team performance in specific industries (such as the consulting industry; see, e.g. Klarner et al., 2013) . In general, these studies also document the critical role of the organisation's structural context that affects the relationship between adaptability and performance (see also Chiesa et al., 2009) . We extend previous research by documenting the mediating role of team adaptability in the relation between formal controls (one aspect of the organisation's structure) and project success in a NPD setting. Hence, this paper documents two antecedents (i.e. target rigidity and process autonomy) of team adaptability and NPD project success; in addition, it opens the "black box" on how specific formal controls affect NPD project success. Finally, previous research has provided evidence on the importance of different performance measures in NPD settings (Davila, 2000; Thamhain, 2003; Henttonen et al., 2016) . We extend this research by investigating the role of formal controls relating to two important targets in most NPD projects: costs and resource allocation. Contrary to our expectations, we find little empirical evidence for the difference between specific performance measures.
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The remainder of this paper is structured as follows: in the second section, we introduce team adaptability and discuss the advantages and disadvantages of output and behaviour control in innovative settings as a foundation for our theoretical model and the development of our corresponding hypotheses. The third section provides an overview of the data collection and the survey measures, while we discuss the empirical results in the fourth section. Finally, we present out conclusions and recommendations for further research in the fifth section.
Literature review and hypotheses development Team adaptability and project success NPD project teams involve a project leader and the participation of members from several organisational functions (e.g. sourcing, development, production, finance and marketing). We define a team as a group of individuals who work interdependently and bear responsibility to achieve project and organisational outcomes (Sundstrom et al., 1990) . NPD projects are characterised by high unpredictability due to changing (information on) internal and external requirements; this limits planning accuracy and increases the need for the team to adapt their activities to new developments in these projects (e.g. Dvir et al., 2006) . Literature defines team adaptability as modifications of actions and processes by the team to respond to changed requirements (LePine, 2003; Burke et al., 2006; Klarner et al., 2013) . Team adaptability is vital to minimise the consequences of inevitable changes (Dvir and Lechler, 2004) and to effectively achieve goals in NPD projects (Tatikonda and Montoya-Weiss, 2001; Sethi and Iqbal, 2008) . If a project team succeeds in using information gathered from the project environment to identify emerging changes and to implement adjustments to team processes with little effort early on, it is more likely that the team will increase project success (Thamhain, 2003; Burke et al., 2006; Klarner et al., 2013) . However, NPD project success is a multi-faceted concept (Sicotte and Bourgault, 2008) . In this study, we define project success as the extent to which operational goals (time, cost) and financial goals (profitability) are achieved. Costs and time are critical indicators for NPD projects (e.g. Atkinson, 1999; Tatikonda and Montoya-Weiss, 2001 ); profit goals relate to the overall NPD project performance (Cordero, 1990) .
Our preceding argumentation implies that teams' changes to NPD project processes contribute to project success. However, not every (well-intentioned) adjustment during project execution is necessarily for the better. Imbalances in power among project leader and team members (that provide the opportunity to prioritise a project leader's pet project) or inadequately distributed decision rights (that do not match information requirements) may result in detrimental process changes. Nonetheless, we assume that team adaptability is -in general -in favour of NPD project success:
H1. Team adaptability positively influences project success.
Formal controls and team adaptability
Formal control use in NPD projects. Traditionally, controls have been considered as means to monitor and evaluate behaviour or outputs (Davila, 2005) . The restrictive nature and related (alleged) negative effects of formal controls on innovative activities have long been the primary concern (Amabile, 1998) . However, more recent studies show that the effect of controls depends on the specific form of control that is applied, and the way in which it is used in innovative settings (Tatikonda and Rosenthal, 2000; Bonner et al., 2002; Jørgensen and Messner, 2009; Rijsdijk and Van den Ende, 2011; Bedford, 2015) .
As it is close to impossible to avoid formal controls -even in innovative settings -it is important to investigate ways in which their use is most effective (Cardinal, 2001) . We focus our analysis on the traditional differentiation between output and behaviour controls (e.g. Snell, 1992 ), yet adopt the more recent understanding of controls that allows delegating responsibilities and empowering NPD team members in benefit of team adaptability and Formal controls and team adaptability project success (e.g. MacBryde and Mendibil, 2003) . This perspective emphasises formal controls' different purposes which are not focussed solely on monitoring and constraining actions but also include directing and learning (Simons, 1990) .
Effective use of controls in NPD projects requires that the formal controls fulfil at least two preconditions. First, the teams need performance targets (output controls) in order to ensure that changes to the team activities are goal-directed improvements (Marks et al., 2001; LePine, 2003) . Second, NPD teams need a certain amount of autonomy (behaviour control) to benefit from the different members' knowledge and expertise and implement process improvements to achieve project goals (Bonner et al., 2002) .
Target rigidity's effect on team adaptability. Output-oriented controls are beneficial in innovative settings because they give direction without regulating processes (Cardinal, 2001; Bonner et al., 2002; Rijsdijk and Van den Ende, 2011) . In this study, we focus on a specific output control: target rigidity. It is defined as the extent to which performance targets are non-negotiable once they have been determined and thus remain stable during a project (Sethi and Iqbal, 2008) . Performance targets provide team members the autonomy to choose actions to achieve specified performance targets (i.e. to decentralise decision making; Snell, 1992) . Employees, in turn, have to respond quickly, if unforeseen changes require adaptions to project processes to achieve the pre-specified performance target, which allows for novel approaches and creative problem solving (Turner and Makhija, 2006) .
Second, specified targets help to identify disadvantageous variances. Especially when procedures are new and untried, rigid targets provide points of reference to recognise potential deviations from targets early on. Furthermore, specific rigid performance targets are considered to encourage team members to aim at higher performances (LePine, 2005) . Finally, clarity on joint targets can help NPD teams to focus on a shared vision and coordinate their tasks accordingly (Hu and Liden, 2011) . The NPD project success depends on teams' ability to coordinate tasks and take corrective actions in case unfavourable developments occur (Mundy, 2010; Bedford, 2015) .
However, a strong reliance on output controls may also involve risks for NPD projects. It may cause employees to focus too much on attaining given targets and increase risk-aversion, and discard opportunities (Snell, 1992) . As a result, employees may favour work on incremental innovations as their outcomes are easier to predict and achieve (Cardinal, 2001) . In addition, employees may engage in unethical behaviour (e.g. creation of slack, manipulation of targets and/or project performance measures) in order to achieve the specified targets (Van der Stede, 2000; Den Nieuwenboer et al., 2017) . Empirical evidence on the effect of output controls is mixed: some studies indicate that output controls positively affect NPD performance (Salomo et al., 2007; Rijsdijk and Van den Ende, 2011; Bedford, 2015) , while others find no support for this relationship (Bonner et al., 2002) . Differences in innovativeness level seem to have no effect on this relationship (Cardinal, 2001; Bonner et al., 2002; Salomo et al., 2007; Henttonen et al., 2016) .
Based upon the previous review, we argue that rigid targets guide NPD teams' actions, help identify unfavourable deviations from pre-set targets, and enhance team effort and collaboration towards the pre-set targets; these aspects will support NPD teams to adapt to changes in a timely manner:
H2a. Target rigidity related to performance targets positively influences team adaptability in NPD projects.
Process autonomy's effect on team adaptability. Behaviour controls can be defined as the regulations and procedures that prescribe the actions that team members should take to achieve the goals of the organisation (e.g. Davila, 2005; Rijsdijk and Van den Ende, 2011) . Recent studies indicate that behaviour controls inhibit adaptions in NPD projects and negatively affect project performance (Bonner et al., 2002; Rijsdijk and Van den Ende, 2011) .
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To avoid these negative outcomes, Bonner et al. (2002, p. 241 ) suggest that teams "should determine their own process and procedural controls"; in other words, teams should have some degree of process autonomy. For the purposes of this paper, we define process autonomy as the extent to which a project team is free to choose ways and means to achieve performance targets, to organise the extent of certain activities and to determine a convenient time to conduct them (Schrader and Göpfert, 1998) . Process autonomy may be regarded as the "inverse" of behaviour control; it provides the NPD team the chance to modify actions and processes when necessary, which are vital aspects of team adaptability (Klarner et al., 2013) . Restricting NPD teams' process autonomy may have detrimental effects on the outcome of innovative projects as it may reduce problem solving capability of NPD teams and project efficiency (Rijsdijk and Van den Ende, 2011) .
Based upon the previous review and in line with Burke et al. (2006 Burke et al. ( , p. 1198 , we argue that teams with a high level of process autonomy (i.e. few behaviour controls on processes) "will be more likely to successfully formulate and carry out effective plans and thereby ultimately be more adaptive". Formally, we state:
H2b. Process autonomy when pursuing performance targets positively influences team adaptability in NPD projects.
Differences between types of targets
In NPD projects, project managers are confronted with a magnitude of project demands and associated information. Depending on the project's strategic focus and type of innovation, different information may be relevant (Henttonen et al., 2016; Davila, 2000) . When a project has a high cost orientation due to the firm's competitive strategy or the market environment, detailed cost information is valuable to project managers. Information on resource allocation, on the other hand, helps to plan and monitor the effectiveness of the NPD process (Henttonen et al., 2016) . Relative to cost-oriented performance measures, resource measures are less likely to restrict team members' actions during project execution, but strengthen the focus on adequate resource allocation throughout the project (Davila, 2000) . Psychological factors may also influence project managers' perceptions and interpretations of the relevance of information (Cooper, 2003) . Individuals perceive situations via cognitive systems, through which they evaluate and make sense of the situations they are in and which leads them to pursue or avoid actions (Chang et al., 2008) . Using performance measures allows project managers to control perceived risks. Managers generally tend to avoid, reduce or control risk, rather than accept it (March and Shapira, 1987) . In addition (project) managers seem to perceive cost overruns as critical: "Risk has become increasingly a term referring not to the unpredictability of outcomes, but to their costs" (March and Shapira, 1987, p. 1411) . This awareness of costs is likely to result in a different attention to cost measures relative to resource measures in project goal achievement:
H3. The extent to which target rigidity and process autonomy affect team adaptability and NPD project success differs with the type of measure (i.e. resource and cost measure).
Our conceptual model is reflected in Figure 1 . As noted earlier, we expect that formal controls (target rigidity and process autonomy) affect team adaptability (H2a and H2b), which fosters project success (H1). Thus, our conceptual model implies a mediating effect of team adaptability in the relationship between formal controls and project success. We explicitly test for this indirect relation. Furthermore, we test the hypotheses for resource and cost measures in two separate models to draw conclusion regarding their distinct use (H3).
Formal controls and team adaptability
Research methods Sample and data collection To test our hypotheses, we use a survey to obtain data from project managers. Project managers are actively involved in NPD teams and thus have critical knowledge of operational activities (Hirst and Mann, 2004; Blindenbach-Driessen et al., 2010) and bear responsibility for teams' adherence to performance targets during a project. Project managers are therefore aware of the extent to which targets are rigid, and they can assess the extent to which project teams are allowed to influence projects' processes. We chose to limit our survey to projects that involve the development of physical products for the industrial goods sector to ensure comparable survey answers. Furthermore, the respective projects had to be finished in order to evaluate project success.
We focus on two distinct industries in Germany: Aerospace and Electronics. Two industry associations (German Aerospace Association, BDLI; and German Electrical and Electronic Manufacturer's Association, ZVEI) supported the research project. The survey focusses on medium or large companies (i.e. with more than 50 employees or that achieve more than €10 million in annual sales) as companies generally require a certain size to use performance measures in NPD projects.
Each company was asked to name approximately ten project managers of successful and less successful projects as contact persons. If these project managers wished to participate, we sent them the questionnaire. To enhance the response rate, several incentives were offered (e.g. an individual benchmark and a report of the scientific results). Project managers who did not respond received e-mail reminders (after four and seven weeks). Overall, 133 project managers participated in the survey, representing a 70 per cent response rate. The database comprised 79 project managers from 16 companies in the electrical engineering industry and 51 from 13 aerospace industry companies. Three additional questionnaires were returned anonymously. Nine questionnaires had to be eliminated from the sample due to the fact that the respondents were not project managers. Of the respondents, 11 did not use any performance measures at all in the project; the remaining respondents (113) use at least one performance measure type (i.e. resource or cost measures), while some use both types. We separately tested the hypotheses for the different performance measures, namely resource (n ¼ 87) and cost targets (n ¼ 86).
Measures
We test our theoretical assumptions based on four latent constructs and three control variables (see Appendix 1). We use reflective measurement assuming a causal relationship between the construct and its indicators ( Jarvis et al., 2003) .
Target rigidity is measured using an adaptation of a measurement instrument from Sethi and Iqbal (2008) . The indicators focus on the extent to which targets were rigid, and had to be adhered to once they had been determined. The participants were asked to estimate target rigidity individually for resource and cost targets. 
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Based upon literature (e.g. Bonner et al., 2002) , we use a purposely developed set of three indicators to measure process autonomy. Project managers were asked to evaluate the extent to which their project teams are free to determine ways and means, a convenient time, and the extents of certain activities in order to achieve the project targets. Participants were again asked to indicate process autonomy individually concerning resource and cost targets.
Regarding team adaptability, we focus on the teams' ability to adapt to unpredictable work situations (Pulakos et al., 2000) . Project managers were asked to estimate the extent to which they and their project teams were able to identify changes and to react accordingly (Pulakos et al., 2000; Klarner et al., 2013) .
Project success reflects process-related as well as outcome-related aspects of product development project success (Brown and Eisenhardt, 1995) . We use five indicators, of which two relate to the launched product's market success (i.e. profit goals) and three to the project execution (i.e. adherence to time and cost goals).
Furthermore, we collect data on several control variables. First, project managers were asked to estimate the extent to which several internal and external factors were unpredictable (e.g. Sicotte and Bourgault, 2008) ; we use unpredictability in a robustness check of our theoretical model. We include project managers' tenure as a control variable as tenure may be associated with leadership skills and with the capability to delegate and effectively lead a team (e.g. Rauniar et al., 2008) . Finally, we include project size, measured as the number of full-time workers involved in a project (see Table I ), and industry (electronic engineering vs aerospace) as control variables (e.g. Thongpapanl et al., 2012) . We analysed the effects of all control variables on all latent constructs.
Results
We use a variance-based partial least square (PLS) approach to confirm empirical validation of the hypothesised effects (Hair et al., 2011 (Hair et al., , 2014 . PLS approaches are employed to make statements about assumed relationships and to contribute to theory development (Henseler et al., 2009; Esposito Vinzi et al., 2010) . We use SmartPLS 2.0 (M3) to evaluate the structural model (Ringle et al., 2005) .
Measurement model
In a first step, we evaluate the measurement model (i.e. the fit between constructs and indicators). The values of the factor loadings should exceed 0.7 (Götz et al., 2010) , while loadings below 0.4 should be excluded (Hulland, 1999) to ensure the indicators' reliability. Only a few indicators are just below 0.7, but well above 0.4 (see Table II ). Regarding the composite reliability and Cronbach's α, values of above 0.7 indicate a construct's internal consistency (Ringle et al., 2006; Hair et al., 2011) . The results indicate that each construct's composite reliability is above 0.8, while Cronbach's α are a little lower, although all still above 0.7 (see Table III ).
To ensure the convergent validity of the indicators, the average variance extracted (AVE) should reach a value of at least 0.5, to indicate that the greater part of the indicators' variance is explained (Götz et al., 2010; Hair et al., 2011) . In addition, to verify the (Chin, 2010) . As shown in Table III , the convergent as well as the discriminant validity adhere to the abovementioned criteria. In addition, the cross-loadings (see Table II in italics) confirm accurate assignment of the different indicators, since their correlations with the respective constructs are higher than with any other construct (Henseler et al., 2009; Chin, 2010) . Table III indicates that target rigidity is associated with team adaptability and project success, and team adaptability is correlated with project success; however, process autonomy is not associated with project success. Somewhat surprising is the finding that target rigidity and process autonomy is not related; this suggests that firms make these decisions relatively independently. Table IV shows the results of the structural models (i.e. hypothesised relationships). In addition to the hypothesised paths, we control for the direct effects of formal controls on NPD project success. For each model, we used the recommended number of 5,000 bootstrap samples to test for the coefficients' significance using a two-tailed test (Hair et al., 2014) . Figures 2 and 3 illustrate the structural models of resource and cost measures; the effects are more pronounced in the cost measures model.
Structural model
The results show strong support for the positive association of team adaptability and NPD project success ( po0.01) for both resource and cost measures; thus, H1 is strongly supported. Notes: *p < 0.10; **p < 0.05; ***p < 0.01 (two-tailed) Consistent with H2a, target rigidity has a positive and significant influence on team adaptability; this holds for the cost measures ( po0.05), however not for resource measures. Thus, H2a finds only support for cost measures. The assumed effect between process autonomy and team adaptability is confirmed by the results ( po0.05) for both models, which supports H2b.
We test the extent to which team adaptability explains the effects between target rigidity and process autonomy on project success (i.e. mediating effect) to get a better understanding of the relevance of team adaptability in NPD projects. Following Preacher and Hayes (2004), we test the indirect effects' significance using the bootstrapping procedure (with 5,000 samples). The results (see Table V) show that team adaptability mediates the relationship between target rigidity and project success for cost measures ( po0.1) (Model 2) but not for resource measures (Model 1). Furthermore, we find evidence that team adaptability mediates the relationship between process autonomy and project success for both resource and cost measures ( po0.1).
We also hypothesise a significant difference between the two models for resource and cost measures in H3. We conduct a parametric test [1] in order to analyse the models' path coefficients for significant differences. We followed the approach of multi group analysis as suggested by Hair et al. (2014) [2]. The results for the t-test show no significant differences between the paths of the resource and cost model; therefore, we cannot confirm H3 (see Table VI) .
Finally, we turn to the effects of the control variables (tenure, size and industry; nontabulated). Project managers' tenure has a negative and significant effect on target rigidity regarding cost measures ( po0.01). Industry affects process autonomy and team adaptability significantly in both models. Firms in the Electronics industry tend to provide more process autonomy to NPD teams (resource measure: po0.1; cost measure: po0.01), yet team adaptability in this industry is lower for cost measures ( po0.05); furthermore, project success with regard to cost measures ( po0.1) is perceived as higher in the Electronics industry. This suggests that the electronic engineering and aerospace industries handle NPD differently. Notes: *p < 0.10; **p < 0.05; ***p < 0.01 (two-tailed) 
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Robustness check
We test whether unpredictability due to internal influences (i.e. related to target technologies, target production processes and target customer requirements) and external influences (i.e. related to competitors' and suppliers' behaviours and legal developments) affects the hypothesised relationships. We conduct a moderator analysis in which we separately test the influence of unpredictability for our two models (resource and cost models). Our results indicate that neither internal nor external influences significantly affect the examined relationships, suggesting that our models hold independent of internal and external unpredictability.
Discussion and conclusion Discussion
We explore the direct and indirect effects of two formal controls, target rigidity and process autonomy, on team adaptability and project success in NPD projects. Specifically, we hypothesise that target rigidity (output control) and process autonomy (behaviour control) provide NPD teams with both the motivation (target rigidity) and discretion (process autonomy) to adapt to new developments, which subsequently affects NPD project success. We distinguish between two types of measures (resource and cost measures) to enhance our knowledge on how formal controls affect NPD project success by identifying antecedents and consequences of team adaptability in NPD projects.
Our results indicate that formal controls have the potential to increase NPD project effectiveness (e.g. Rijsdijk and Van den Ende, 2011; Davila, 2000) . The simultaneous use of target rigidity and process autonomy extends previous studies that have highlighted the relevance of control combinations in innovative settings (e.g. Cardinal, 2001; Rijsdijk and Van den Ende, 2011) and emphasised the need for autonomy within project structures (e.g. Bonner et al., 2002) . Our results suggest that companies can improve NPD performance by adequately choosing control configurations, that is, by defining project targets and decentralising process autonomy to the project team. This appears to provide a motivating environment that enhances NPD success. Rather surprising is that these controls appear to be relatively independent. Our correlation analyses suggest that companies make these decisions independently; additional case study research may investigate if, and how companies make these decisions on the (joint) use of controls in NPD settings.
Our study also opens the "black box" of the relationship between formal controls and project success by highlighting the mediating role of team adaptability. We extend previous theoretical contributions (e.g. Burke et al., 2006) and developing empirical research in other team environments (e.g. consulting, Klarner et al., 2013) that has pointed out the importance of team adaptability in uncertain environments with non-routine tasks. Our results confirm previous research (e.g. Thongpapanl et al., 2012; Klarner et al., 2013) that structural arrangements (in our case the design of formal controls) are important antecedents of team adaptability. Our results show that target rigidity and process autonomy have positive associations with team adaptability, which -in turn -has a strong positive effect on project success. These results suggest that rigid targets facilitate team adaptability and team effort, since they help to identify deviations in operational activities during project execution and provide incentives to change activities. It also suggests that process autonomy provides NPD teams the opportunity to alter operations in order to increase project success. Our empirical results also imply that target rigidity has a somewhat superior role relative to process autonomy concerning project success, indicating that flexibility needs to be structured to provide reference points.
Finally, we did not find support for our hypothesis that different types of measures (resource vs cost measures) have different consequences for NPD success. One potential explanation is that the difference between resource and cost measures may not be substantial enough: for example, the consumption of materials, use of equipment and number of working hours eventually translate into costs. In addition, competitive strategy may affect the salience of specific performance measures for NPD projects (see Davila, 2000) .
Managerial implications
Our findings provide important insights for (NPD project) managers. First, our results suggest that firms can increase project success by using formal controls in such a way that they allow project managers to provide their teams with motivating guidelines (target rigidity) and discretion (process autonomy) to adapt to new circumstances. This way, performance measures are means that enable project managers to supervise the NPD team's work and attain specific project targets rather than coercive mechanisms that limit innovation. Second, managers should be aware that implementing one control mechanism (e.g. introduction of behaviour controls that limit the freedom of project teams) may impact the effectiveness of other control mechanisms (e.g. target rigidity), as teams cannot adapt their operations effectively to new information. Our results suggest that organisations make decisions on behaviour and output controls rather independently (i.e. process autonomy and target rigidity are not correlated). However, managers should be aware of these trade-offs when trying to generate working conditions that facilitate project execution.
Limitations and future research directions
This study has some limitations that could be addressed in future research. First, our study focusses on the project managers' perspective; subsequent research may evaluate NPD performance from top management or team member perspectives in order to investigate whether perceptions of target rigidity and process autonomy vary across different hierarchical levels. Furthermore, additional research may also investigate the effectiveness of other control elements and control configurations in NPD settings. Second, all limitations concerning survey research apply; these include reflection on perceptions of NPD project managers rather than on hard numbers, lack of insight concerning survey responses, and potentially omitted variable bias. To address these limitations, future research might not focus on one hierarchical level (i.e. project managers) but ask for the chief innovation officers' perception additionally in order to assess whether the project managers' use of performance measures is in line with the standards defined at higher hierarchical levels. This would also be in favour of a more objective assessment of the project success, given that the chief innovation officers receive detailed information (e.g. on timeliness and budget adherence) for the individual projects. A potential downside is that project managers may strategically report on selected projects once they are aware that higher managers will also evaluate their projects. Furthermore, subsequent research may use other research methods (e.g. archival or case studies) as a means to get insights into potentially distinct perceptions of different hierarchical levels. Third, we focus on a specific use of a performance measurement system (communication of goals through targets) rather than other uses of performance measures (rewarding, strategic learning, accountability, etc.) . In this project, we have focussed on two types of measures that are considered important in most NPD projects (cost and resource allocation). Additional MD research may also investigate the impact of other types of performance measures that are used in NPD settings (e.g. response time, customer, time to market; Davila, 2000; Henttonen et al., 2016) . In addition, subsequent research may focus on the performance measure characteristics (e.g. completeness, controllability, timeliness, etc.; see Merchant, 2006) . The use of performance measures and definition of targets is also related to the question of how to define appropriate goals (see, e.g. Latham and Locke, 2006) to ensure that they do not lead to deceitful behaviour (Den Nieuwenboer et al., 2017) . Further research is necessary to get a better understanding on how rigid targets can be determined in a setting with inherent uncertainty, such as NPD projects. If top managers force unrealistically high targets on the project managers, team adaptability might be substituted with deceitful behaviour. Rather than working to achieve the targets, NPD teams may deceive others within the organisation into believing that performance targets are being met when they are not. Furthermore, we have considered only one factor (i.e. unpredictability) that may affect the use of performance measures in NPD project; additional research may investigate other factors that may moderate the above mentioned relations (see, e.g. Sicotte and Bourgault, 2008) . Finally, extending our study to other industries (e.g. pharmaceutical or biotech firms) and other countries (with specific institutional characteristics different from Germany) may provide additional insights.
To conclude, this study reveals the impact of formal controls on NPD project success through team adaptability. A better understanding of the role of these formal controls and their impact on team adaptability may help in improving NPD project success; future research may build upon this study to further investigate how formal controls can be used effectively in NPD projects.
Notes
1. A parametric test for multi group analysis assumes a normal distribution of the data. We used IBM SPSS Statistics (Version 23) to test the data beforehand.
2. In a first step, we test the paths' variances (standard errors) for significant differences across the groups of resource and cost measures (Levene's test for equality of variances). As we did not find indication that the paths' variances differ significantly, we compute the test statistics for equal standard errors (se): 
Process autonomy (ProcAut)
The level of agreement with the following statements (1 ¼ Not true at all, 5 ¼ Completely true); these statements were evaluated separately with regard to resource and cost measures.
Team adaptability (Adapt)
The level of agreement with the statements (1 ¼ I completely disagree, 5 ¼ I completely agree).
Project Success (ProjSuc)
The project success level (1 ¼ very strongly undershot, 7 ¼ very clearly outperformed).
TargRig1 After the determination of the important project parameters, they were fixed and there was no leeway for negotiations TargRig2 After an accepted review, the goal parameters had to be realised TargRig3 The original goal definition was a fixed standard according to which the project's progress was measured Adapt1 We were able to identify specific areas that were affected by changes early on Adapt2 We were able to develop change plans at an early stage in order to manage emerging changes Adapt3 We were able to initiate arrangements for specific areas in order to manage changes with little effort at an early stage Adapt4 If activities within the development process did not lead to the intended results, changes could be implemented soon and with little effort Adapt5 We were able to react early and with little effort to changed conditions and unforeseen events Adherence of the predetermined production costs ProjSuc4
Adherence of the schedule ProjSuc5
Adherence of the predetermined time to market 
